Relationship between noradrenaline release in the locus coeruleus and antiallodynic efficacy of analgesics in rats with painful diabetic neuropathy.
In animal models of neuropathic pain, the noradrenergic descending pain inhibitory pathways from the locus coeruleus (LC) may be suppressed. However, no study has investigated the correlation between noradrenaline (NA) release in the LC and efficacy of analgesics in rats with painful diabetic neuropathy. Using microdialysis and analysis of mechanical hypersensitivity, we investigated the correlation between NA release in the LC and efficacy of morphine, tramadol, and clomipramine in rats with diabetic mellitus (DM). In freely moving rats, basal NA concentrations in LC perfusate were quantitated 72 to 96 h after microdialysis probe implantation. Following intravenous administration of each drug, NA concentrations were expressed as a percentage of basal values. We concurrently measured the threshold to elicit a paw withdrawal response every 20 min for 80 min. NA concentrations in the LC perfusate were significantly higher in the tramadol and clomipramine groups compared to the morphine group. Naloxone administration did not significantly affect NA concentrations. In the morphine group, NA release in the LC was not significantly correlated with the pain threshold. In contrast, in the tramadol and clomipramine groups, NA release in the LC was significantly correlated with the pain threshold. The correlation coefficient was higher in the clomipramine group than in the tramadol group. Our results suggest that the descending noradrenergic pathway can play an important role in analgesia for DM neuropathy and that there is a significant correlation between NA release in the LC and the efficacy of tramadol and clomipramine.